Quinolizidines. XXII.1) An Extension of the "3-Acetylpyridine Route"
to the Syntheses of 9-Hydroxy-10-methoxy-and 10-Hydroxy-9-methoxybenzo[a]quinolizidine-Type Alangium Alkaloids (ii) 8-hydroxy-9,10-dimethoxy type (2), (iii) 9-hydroxy-10-methoxy type (3) , and (iv) 10-hydroxy-9-methoxy type (4).6) Our previous studies have shown that the racemic syntheses of all of•@ these typos of alkaloids are possible through the "lactim ether route"7) and the chiral syntheses, through the "cincholoipon-incorporating route"7) or ether route."7) Moreover, the recently developed "3-acetylpyridine route" has been
shown to be applicable to the racemic syntheses of 1-and 2-type alkaloids.5) In the present study, an extension of this "3-acetylpyridine route" to the syntheses of the remaining 3-and 4-type Alangium alkaloids was accomplished by adopting the following two tactics.8)
Vol. 35 (1987) The Route through Alkaline Ferricyanide Oxidation The requisite starting materials for this route were the phenethyl bromides 27a, b, and they were prepared by the following 5-step synthesis. Willgerodt-Kindler reaction of the ketone 22a and alkaline hydrolysis of the resulting thiomorpholide 23a, reported by Inubushi et al., 22) were effected with a slight modification, giving the carboxylic acid 24a in 59% overall yield. On esterification with ethanolic HC1, 24a produced the ester 25a (94% yield), which was then reduced with LiA1H4 in ether to afford the alcohol 26a in 97% yield. Bromination of 26a with N-bromosuccinimide/Ph3P reagent23) in benzene furnished the desired bromide 27a in 93% yield. A parallel series of conversions starting with the isomeric ketone 22b gave 24b (60% yield via 23b), 25b (94%), 26b (96%), and 27b (92%).
Quaternizations of the ketal 5 with the bromides 27a and 27b and that of the thioketal 28 with 27a in boiling benzene afforded the pyridinium salts 29a, 29b, and 30a. The alkaline ferricyanide oxidations of 29a, 29b, and 30a were separately carried out under the standard conditions described previously,9a,24) providing the 6-oxidation products 31a (85% overall yield from 5), 31b (86% from 5), and 32a (67% from 28), respectively. As in the previous results with analogous pyridinium salts,''''') no 2-oxidation products were obtained in these three oxidations. Catalytic hydrogenations of the pyridones 31a and 31b over Raney Ni catalyst in EtOH at atmospheric pressure and room temperature produced the phenolic lactams 33 and 34 in 97% and 99% yields, respectively. Such a facile hydrogenolysis of the 0-benzyl group over Raney Ni catalyst has also been observed for the N-(2-benzyloxy-3,4-dimethoxyphenethyl) analogue.5) Finally, deketalizations of 33 and 34 with 10% aqueous HC1 in EtOH gave the lactam ketones 11 and 12 in 96% and 98% yields, respectively.
In much the same sense, the pyridone 32a was subjected to reductive desulfurization using Raney Ni in boiling aqueous EtOH for 1 h, giving the phenolic lactam 13 in 66% yield. Interestingly, the demethoxylated compound 36 was a by-product (20% yield) in this reaction. The observed demethoxylation is rather unusual, but a few precedents have been found in the literature. 25 The structure of 36 was confirmed by an alternative synthesis, which furnished 36 from the known lactam 351926) in 94% yield by catalytic hydrogenolysis.
Since the phenolic lactams 11, 12, and 13 have already been led to the 3-and 4-type Alangium alkaloids by the routes shown in Chart 1, the above syntheses of 11, 12, and 13 from 5 and 28 adopting the alkaline ferricyanide oxidation tactics are tantamount to additional new formal syntheses of these alkaloids.
Conclusion
The present work has revealed that the 3-and 4-types of Alangium alkaloids can be synthesized either from the ketal 5 (a 3-acetylpyridine equivalent) by utilizing Hg(0Ac)2 EDTA oxidation or from 5 or the thioketal 28 (another 3-acetylpyridine equivalent) by employing alkaline ferricyanide oxidation. The latter tactic in this "3-acetylpyridine strategy" is based on the early idea of Professor Sugasawa, who attempted to utilize the alkaline ferricyanide oxidation of 1-substituted 3-ethylpyridinium salt or its equivalents for synthesizing the ipecac alkaloid emetine (type 1) in the early 19505. 27) In summary, it should be emphasized that the "3-acetylpyridine route" has now become applicable to the racemic syntheses of all of the benzo[a]quinolizidine-type Alangium alkaloids (1-4) as a result of our previous5) and present studies. This extension has made its applicability comparable to that of the already established "lactim ether route') and to that of the "cincholoipon-incorporating route') in the chiral series.
Experimental

General Notes
All melting points were determined by using a Yamato MP-1 capillary melting point apparatus and are corrected. Unless otherwise stated, the organic solutions obtained after extraction were dried over anhydrous Na2SO4 and concentrated under reduced pressure. See ref. 1 for details of instrumentation and measurements. Solution IR spectra were measured in CHC13 solutions at 0.2 M concentration. Elemental analyses were performed by Mr. Y. Itatani and his associates at Kanazawa University. The following abbreviations are used: br = broad, d = doublet, dd = doublet-of-doublets, dt = doublet-of-triplets, m = multiplet, q = quartet, s = singlet, sh = shoulder, t = triplet.
1-(3-Benzyloxy-4-methoxyphenacy1)-3-(1,1-ethylenedioxyethyppyridinium Bromide (6a) A solution of 527) (2.73 g, 16.5 mmol) and 3-benzyloxy-4-methoxyphenacyl bromide') (5.03 g, 15 mmol) in dry benzene (35 ml) was stirred at room temperature for 24 h. The precipitate that resulted was filtered off, washed with benzene, and dried to give a first crop of 6a. The filtrate and washings were combined, concentrated to a small volume, and stirred at room temperature for 4 h to yield a second crop of 6a. The first and second crops of 6a were combined and recrystallized from H20-EtOH (3 : 1, v/v) to give 6a . 3/2H20 (7.29 g, 92%) as yellowish prisms. Further recrystallization from the same solvent and drying over P205 at 2 mmHg and room temperature for 22 h afforded an analytical sample as slightly yellowish prisms, mp 83-87°C; IR 0,°) cm-1: 3420 (H20), 1682 (CO); 11-1-NMR (CDC13 
